Biodosimetry for a radiation worker using multiple assays.
Four state-of-the-art biodosimeters--GPA mutations, chromosome translocations, micronuclei, and dicentrics--were used to evaluate a radiation worker who believed that the official dosimetry records substantially underestimated his actual dose. Dosimetry records indicated that the worker received 0.56 Sv during a 36-y employment history, always within the dose limits. In contrast, the worker believed that his dose equivalent may have been more than 2.5 Sv because much of the exposure was received during the early days of health physics when dosimetry capabilities and practices were not as good as they are today. Because there are no biodosimetric assays that have been fully validated for the long-term low-level exposures received by the worker, we did not expect to obtain particularly useful point-estimates of dose. However, because the discrepancy between the dosimetry records and the worker's belief was so large, we believed that biodosimetry using multiple assays together with probabilistic assessment of the uncertainties would provide useful insight. Results showed that the frequencies of chromosome translocations and GPA mutations (stable biodosimeters) were significantly elevated when compared with those for unexposed controls. Our analysis suggests that dose-equivalent estimates in the approximately 0.4 to approximately 2 Sv range (which include the value in the dosimetry records) cannot be confidently excluded at this time based on biodosimetry; however, a value greater than 2.5 Sv appears unlikely. Important new information on the temporal stability of chromosome translocations is also presented.